A mechanism to generate a broad spectrum of electrostatic turbulence in the quiet time central plasma sheet (CPS) plasma is discussed. We show theoretically that multiple-ring ion distributions can generate short-wavelength (kAde •< 1), electrostatic turbulence with frequencies {o •< kVj, where Vj is the velocity of the jth ring. Using a set of parameters from measurements made in the CPS, we find that electrostatic turbulence can be generated with wavenumbers 10 -2 •< kAde •< 1.0, and with real frequencies in the range 0 < {or/{opi < 10, and linear growth rates 3t/{opi > 0.01 over a broad range of angles relative to the magnetic field (5 ø < 0 -< 90ø). The fastest growing modes are caused by an ion ring drift instability and occur for nearly parallel propagating modes (5 ø < 0 < 10 ø) with {o r • {opi at wavelengths comparable to the electron Debye length. We also find that lower hybrid waves and electron cyclotron waves can be excited for nearly perpendicular propagating modes (0 = 90ø). We compare these theoretical results with wave data from ISEE I using an ion distribution function exhibiting multiple-ring structures observed at the same time. The theoretical results in the linear regime are found to be consistent with the wave data. Finally, we discuss these results in relation to nonlinear particle dynamics in the CPS which can generate the multiple-ring ion distributions.
generated with wavenumbers 10 -2 •< kAde •< 1.0, and with real frequencies in the range 0 < OOr/%,i < 10 and growth rates of •/%,i > 0.01 over a broad range of angles relative to the magnetic field (5 ø < 0 < 90ø). The fastest growing modes are caused by an ion ring drift instability and occur for nearly parallel propagating modes (5 ø < 0 < 10 ø) with tot •< %,i at wavelengths comparable to the electron Debye length. We also find that lower hybrid waves and electron cyclotron waves can be excited for nearly perpendicular propagating modes (0 = 90ø). We discuss these results with respect to wave observations in the magnetotail (e.g., BEN) and nonlinear particle dynamics.
The organization of the paper is as follows. In section 2 we present the basic assumptions of the theory and the dispersion equation. In section 3 we describe both analytical and numerical results. In section 4 we compare the theoretical calculations with observed quiet time CPS wave data. Finally, in section 5 we summarize our findings. 
BASIC ASSUMPTIONS AND DISPERSION EQUATION

Analytical Results
Four wave modes are shown to be unstable based upon (4): a lower hybrid instability [Akimoto et al., 1985a] , an ion acoustic instability [Akimoto et al., 1985b ], a ring drift mode instability, and an electron cyclotron instability. We discuss these modes separately.
3.1.1. Lower hybridinstability. We assume k2pe 2 << 1, tO/kllv e >> 1, tO << •e, and tO/kllv i >> 1. In this case the electrons are strongly magnetized and the dispersion equation reduces to [Mikhailovskii, 1974] 
COMPARISON WITH OBSERVED DATA
During the time period 0217-0241 UT, February 14, 1979, weak electrostatic turbulence was observed in the frequency range 5.6 Hz to 10 kHz. In Figure 5 we show three line spectra plots covering this time period (the distribution function shown in Figure 1 covers the time period 0225-0233  UT) . In each panel the top curve is the peak for the 8-min time period, the middle curve is the RMS average, and the bottom (dashed) curve is the instrument noise level. The high levels at the very lowest frequencies are due to solar array noise. The frequency peak at f---50 kHz is the terrestrial nonthermal continuum radiation and the peak above f---100 kHz is the auroral kilometric radiation.
The changes that occur in the line spectra during this time period reflect the dynamic environmment of the CPS. In Figure 5a there is a broad peak in the intensity from 100 Hz to ---10 kHz. However, in Figure 5b (8 min later) we find enhanced wave activity and two distinct peaks appear; they occur at f-30 Hz and at f---900 Hz. In Figure 5c it is seen that the low-frequency peak at f---30 Hz continues to intensify, while the high-frequency peak at f---900 Hz broadens and shifts its maximum to a slightly higher frequency f---2 kHz. We also note that four brief periods of low frequency magnetic bursts have been identified in the time period 020(g-0232 UT: 17.8 Hz at 0211 UT, and 17.8 Hz and 31.1 Hz at 0216 UT, 0217-0218 UT, and 0222-0223 UT. Berchem et al. [1991] have recently presented simulation results using a two-dimensional electrostatic simulation code. They apply their model to the plasma sheet boundary layer (PSBL) and include four plasma components in their simulations: an energetic ion beam, a hot electron background, a cold electron background, and a cold ion background. A novel feature of this simulation study is that the energetic ion beam was given a perpendicular ring distribution which gave an effective temperature anisotropy of T•/Tii --5. In addition to exciting the electron acoustic instability and the ion/ion two stream instability, they found that electron cyclotron waves were also excited. However, they argue that these waves were not generated as a plasma instability, but rather were simply enhanced thermal fluctuations caused by the ion ring feature of the energetic ion 
